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DESCRIPTION 

Solid State Image Pickup Device 

Technical Field 

[0001] The present invention relates to a solid-state image pickup 
5 apparatus with a photodetecting section in which a plurality of pixels 

each including a photodiode are two-dimensionally arranged in M rows 
and N columns. 
Background Art 

[0002] A solid-state image pickup apparatus comprises a 
10 photodetecting section in which a plurality of pixels each including a 

photodiode are arranged in M rows and N columns, a row selecting 
section that outputs a row selecting signal to select each row of the 
photodetecting section, and a colunrn selecting section that outputs a 
column selecting signal to select each column of the photodetecting 
15 section. And, by the row selecting section and the colmnn selecting 

section, electric charges generated in the photodiodes of the respective 
pixels are read out in order. In such a sohd-state image pickup 
apparatus, generally, the photodetecting section is arranged in a 
rectangular region, the column detecting section is arranged at the side 
20 of a first side of the rectangle (first-row side or Mth-row side of the 

photodetecting section), and the row selecting section is arranged at the 
side of a second side (side that is vertical to the first side) of the 
rectangle. 

[0003] Meanwhile, in a solid-state image pickup apparatus disclosed in 
25 Patent Document 1, a colmnn selecting section is arranged at the first 

side of a rectangle in which a photodetecting section is Eirranged, and a 
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row selecting section is arranged at the first side or a tliird side (opposite 
side parallel to the first side) of the rectangle. With such an 
arrangement of tlie column selecting section and the row selecting 
section as tliis, it becomes possible to reduce the sohd-state image 

5 pickup apparatus in size when tlie solid-state image pickup apparatus is 

formed on a semiconductor substrate, and a non-sensitive region (region 
where a liglit incidence cannot be detected) between the photodetecting 
sections can be reduced when a plurality of solid-state image pickup 
apparatuses are juxtaposed. 

1 0 Patent Document 1 : Japanese Published Unexamined Patent Apphcation 

No. H03-27684 
Disclosure of the Invention 
Problem to be Solved by the Invention 

[0004] The inventors have studied conventional solid-state image 
15 pickup apparatuses in detail, and as a result, have found problems as 

follows. Namely, the line length for a row selecting signal, which is 
transmitted from the row selecting section to the pixels that constitute 
each row of the photodetecting section, is different from one row to 
another. Li the case that the line length for a row selecting signal from 
20 the row selecting section to the pixels that form one row of the 

photodetecting section is long, since the line has a large resistance value 
and capacitance value, the waveform of the row selecting signal 
inputted into the pixels diat constitute the row is deteriorated. 
Accordingly, readout of the electric charges generated in tlie 
25 photodiodes of tlie respective pixels in the photodetecting section is 

different from one row to another, and there has been a problem such 
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tliat accurate imaging results cannot be obtained. 

[0005] In order to overcome the above-mentioned problems, it is an 
object of the present invention to provide a sohd-state image pickup 
apparatus that allows, when being applied as an element of a solid-state 
5 image pickup array, to reduce a non-sensitive region between the 

adjacent apparatuses, and can thus obtain more accurate imaging results. 
Means for Solving Problem 

[0006] A sohd-state image pickup apparatus according to the present 
invention comprises a photodetecting section, an output section, a row 

10 selecting section, a column selecting section, and a waveform shaping 

means. The photodetecting section has a plurality of pixels which are 
two-dimensionally arranged in M rows and N colinnns (M and N are 
integers of two or more) and each of which includes a photodiode and a 
cell switch, and a plurality of lines Ln provided in accordance with the 

15 respective columns of the pixels such that the associated photodiodes of 

the pixels that constitute the nth column (n is an arbitrary integer of one 
or more but N or less) are connected to a hne Ln via the cell switches. 
The output section is arranged at a first-row side or an Mth-row side of 
the photodetecting section, includes N readout circuits Ri to Rn and N 

20 switches SWi to SWn, accumulates an electric charge that flows in 

through the line Ln into a readout circuit Rn, and outputs a voltage 
according to the amount of the accumulated electric charge fi-om the 
readout circuit Rn via a switch SWn- A row selecting section is 
arranged at a first-row side or an Mtli-row side of the photodetecting 

25 section, and outputs a row selecting signal SA.m for an instruction on 

switching of the cell switches in the pixels that constitute tlie mtli row 
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(m is an arbitrary integer of one or more but M or less) of the 
photodetecting section. The column selecting section is arranged at a 
first-row side or an Mth-row side of the photodetecting section, and 
outputs a colunm selecting signal SB.n for an instruction on switching of 

5 the switch SWn in the output section. The waveform shaping means 

shapes, for each of the rows longer in distance from the row selecting 
section than a predetermined distance out of the M rows of the 
photodetecting section, the waveform of the row selecting section SA,m 
outputted from the row selecting section, and inputs a shaped row 

10 selecting signal S'a^ into the cell switches of the pixels that constitute 

the mth row of the photodetecting section. 

[0007] In die solid-state image pickup apparatus according to the 
present invention, the electric charges generated in the respective 
photodiodes of the plurality of pixels, which are two-dimensionally 

15 arranged in M rows and N columns in the photodetecting section, are 

accumulated, by the row selecting signal outputted from the row 
selecting section and the column selecting signal outputted from the 
column selecting section, into the readout circuit Rn through the cell 
switches of the pixels and the line Ln, and voltages according to the 

20 amount of the accumulated electric charges are outputted from the 

readout circuit Rn via the switch SWn in order. The output section, row 
selecting section, and colimm selecting section are each arranged at the 
first-row side or the Mth-row side of the photodetecting section. 
Accordingly, the line length until the row selecting signal SA,m that has 

25 been outputted from the row selecting section reaches the respective 

pixels that constitute the mtli row is different from one row to another. 
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[0008] When no waveforai shaping means is provided, the waveform 
of the row selecting signal inputted into the respective pixels is 
deteriorated, and readout of the electric charges generated in the 
photodiodes of the respective pixels of the photodetecting section is 

5 different from one row to another. However, the sohd-state image 

pickup apparatus according to the present invention comprises the 
waveform shaping means that shapes, for each of the rows longer in 
distance from the row selecting section than a predetermined distance 
out of the M rows of the photodetecting section, the waveform of the 

10 row selecting signal SA,m outputted from the row selecting section. By 

this waveform shaping means, the shaped row selecting signal S'A.m is 
inputted into the respective pixels that constitute the mth row of the 
photodetecting section, and more accurate imaging results can thus be 
obtained. 

15 [0009] The waveform shaping means may be provided only for each 

of the rows longer in distance from the row selecting section than a 
predetermined distance out of the M rows of the photodetecting section. 
The waveform shaping means may be provided for each of all rows of 
the photodetecting section. 

20 [0010] In addition, it is preferable that the waveform shaping means is 

arranged, for each row of the photodetecting section, at one end side 
(one end side of the pixels comstituting the row), or may be arranged, 
for each row of the photodetecting section, on both end sides of the row. 
[0011] It is preferable that the waveform shaping means includes a 

25 logic circuit that is inputted with tlie row selecting section SA,m 

outputted from the row selecting section and that outputs a logic signal 
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according to a level of the inputted row selecting signal Sa^ as a 
waveform-shaped row selecting signal S'A.m- 

[0012] The present invention will be more fully understood from the 
detailed description given hereinbelow and the accompanying drawings, 
5 which are given by way of illustration only and are not to be considered 

as limiting the present invention. 

[0013] Further scope of applicability of the present invention will 
become apparent from the detailed description given hereinafter. 
However, it should be understood that the detailed description and 

10 specific examples, while indicating preferred embodiments of the 

invention, are given by way of illustration only, since various changes 
and modifications within the spirit and scope of the invention will be 
apparent to those skilled in the art from this detailed description. 
Effect of the Invention 

15 [0014] A sohd-state image pickup apparatus according to the present 

invention allows, when being applied as an element of a sohd-state 
image pickup array, to reduce a non-sensitive region between the 
adjacent apparatuses, and can thus obtain more accurate imaging results. 
Brief Description of the Drawings 

20 [0015] Fig. 1 is a diagram showing a configuration of a first 

embodiment of a sohd-state image pickup apparatus according to the 
present invention; 

Fig. 2 is circuit diagrams of a pixel Pin,n, a readout circuit Rn, a 
switch SWn, and a wavefonn shaping circuit Wi,m of the sohd-state 

25 image pickup apparatus 1 according to the first embodiment, 

respectively; 
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Fig. 3 is a timing chart for explaining operation of the sohd- 
state image pickup apparatus 1 according to the first embodiment; 

Fig. 4 is a diagram showing a configuration of a sohd-state 
image pickup apparatus array in which a pluraHty of solid-state image 
pickup apparatuses la to le are juxtaposed; 

Fig. 5 is a diagram showing a configuration of a second 
embodiment of a sohd-state image pickup apparatus according to the 
present invention; 

Fig. 6 is a diagram showing a configuration of a third 
embodiment of a sohd-state image pickup apparatus according to the 
present invention; 

Fig. 7 is a diagram showing a configuration of a fourth 
embodiment of a sohd-state image pickup apparatus according to the 
present invention; 

Fig. 8 is a diagram showing a schematic configuration of a 
modification of a sohd-state image pickup apparatus according to the 
present invention; and 

Fig. 9 is a diagram showing a configuration of a sohd-state 
image pickup apparatus array in which a pluraHty of solid-state image 
pickup apparatuses 5a to 5f (each of which corresponds to a sohd-state 
image pickup apparatus according to tlie present invention) are 
juxtaposed. 

Description of the Reference Numerals 

[0016] 1 to 5- -solid-state image pickup apparatus; 11 to 
15---photodetecting section; 20- - output section; 30 -row selecting 
section; 40- - column selecting section; Pij to Pmj^ " pixel; R\ to 
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Rn" readout circuit; and Wi,i to Wi;«i, W2,i to W2>i - waveform 
shaping circuit. 

Best Modes for Carrying Out the Invention 

[0017] In the following, embodiments of a soHd-state image pickup 
5 apparatus according to the present invention will be explained in detail 

with reference to Figs. 1 to 9. In the explanation of the drawings, 
constituents identical to each other will be referred to with numerals 
identical to each other without repeating their overlapping descriptions. 
[0018] (First Embodiment) 
10 First, explanation will be given of a first embodiment of a 

solid-state image pickup apparatus according to the present invention. 
Fig. 1 is a diagram showing a configuration of a solid-state image 
pickup apparatus 1 according to the first embodiment. The solid-state 
image pickup apparatus 1 shown in this figure comprises a 
15 photodetecting section 11, an output section 20, a row selecting section 

30, and a column selecting section 40. 

[0019] The photodetecting section 11 has MxN pixels Pm^ that are 
two-dimensionally arranged in M rows and N columns and each of 
which includes a photodiode and a cell switch. The photodiodes in the 

20 M pixels Pi.n to Pm^ that constitute the nth column are connected to a 

common line Ln via the cell switches in the pixel. Here, M and N are 
integers of two or more, m is an arbitrary integer of one or more but M 
or less, and n is an arbitrary integer of one or more but N or less. N 
lines Li to Ln disposed between or besides the pixels are preferably as 

25 uniform as possible in a disposing distribution tliereof 

[0020] The output section 20 is arranged at the Mth-row side of the 
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photodetecting section 11, includes N readovit circuits Ri to Rn and N 
switches SWi to SWn, accumulates an electric charge tliat flows in 
through the line L„ in the readout circuit Rn, and outputs a voltage 
according to the amount of the accumulated electric charge from the 

5 readout circuit Rn via the switch SWn- 

[0021] The row selecting section 30 is arranged at the first-row side of 
the photodetecting section 11, and outputs a row selecting signal SA,m 
for an instruction on switching of the cell switches in the N pixels Pm.! 
to Pmj^ that constitute the mth row of the photodetecting section 11. 

10 The column selecting section 40 is arranged at the Mth-row side of the 

photodetecting section 11, and outputs a column selecting signal SB,n for 
an instruction on switching of the switch SWn in the output section 20. 
The row selecting section 30 and column selecting section 40 each 
include a shift register circuit, and output a signal of tlie shift register 

15 circuit at each stage as a row selecting signal or a colimm selecting 

signal. 

[0022] The photodetecting section 11, output section 20, row selecting 
section 30, and column selecting section 40 are integrated on a 
semiconductor substrate. And, in a layout at the time of integration, 

20 the output section 20, row selecting section 30, and column selecting 

section 40 are respectively arranged inside the photodetecting section 1 1 
in terms of a pixel arrangement direction (transverse direction in the 
figure) of each row of the photodetecting section 1 1 . 
[0023] In addition, the solid-state image pickup apparatus 1 further 

25 comprises M waveform shaping circuits Wi,i to Wijvi as waveform 

shaping means for shaping the waveforms of row selecting signals. 
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Each waveform shaping circuit Wi,ni is arranged at one side (eitlier one 
end side of the pixels forming the mth row) in the pixel arrangement 
direction of the mth row of the photodetecting section 11, shapes the 
waveform of the row selecting signal SA,ni outputted from the row 
selecting section 30, and inputs a shaped row selecting signal S'A,m 
thereof into the cell switches in the N pixels Pi„.i to Pm.N that constitute 
the mth row of the photodetecting section 11 . Each waveform shaping 
circuit Wi,m preferably includes a logic circuit tliat outputs a logic signal 
according to a level of the inputted row selecting signal Sa^ as the 
waveform-shaped row selecting signal S'A,m- 

[0024] Fig. 2 is a circuit diagram of a pixel Pin,n, a readout circuit Rn, a 
switch SWn, and a waveform shaping circuit Wi.m of the solid-state 
image pickup apparatus 1 according to the first embodiment, 
respectively. Here, the respective circuits will be explained mainly on 
the pixel Pm^ located in the mth row and the nth column. 
[0025] The pixel Pnyi includes a photodiode PD and a cell switch SW. 
An anode terminal of the photodiode PD in the pixel Pm.n is grounded, 
and a cathode terminal of the photodiode PD is connected to the line Ln 
via the cell switch SW. The cell switch SW in the pixel Pm^ is 
controlled in terms of switching by the waveform-shaped row selecting 
signal S'a^ from the waveform shaping circuit Wi^. 
[0026] The readout circuit Rn includes an amplifier A, a capacitive 
element C, and a cell switch SW. An input terminal of the amplifier A 
in the readout circuit Rn is connected to the line U, and an output 
terminal of the amplifier A is connected to the switch SWn. Tlie 
capacitive element C and cell switch SW are mutually connected in 
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parallel and are provided between tlie input and output terminals of tlie 
amplifier A. The switch SWn is connected to the output terminal of the 
amplifier A in the readout circuit Rn, and is controlled in terms of 
switching by the column selecting signal Sb^ outputted from the colunm 
selecting portion 40. 

[0027] As a result of closing the cell switch SW in the readout circuit 
Rn, the capacitive element C is discharged,, and an output voltage from 
the readout circuit Rn is thus initiaUzed. During a period where the cell 
switch SW in the readout circuit Rn is opened, an electric charge that 
flows in through each line Ln is accumulated into the capacitive element 
C, and a voltage according to the amount of the accumulated electric 
charge is outputted from the readout circuit Rn- During a period where 
the cell switch SWn is closed, the output voltage from the readout circuit 
Rn is outputted via the switch SWn- 

[0028] The waveform shaping circuit Wi,m inputs not only the row 
selecting signal Sa^ outputted from the row selecting section 30 but 
also a gate signal, and outputs a signal that indicates a logical product of 
the row selecting signal Sa^ and the gate signal as the waveform- 
shaped row selecting signal S'A.m- 

[0029] Fig. 3 is a timing chart for explaining operation of the solid- 
state image pickup apparatus 1 according to the first embodiment. In 
this figure, a waveform of the row selecting signal SA,m when this is 
inputted into the waveform shaping circuit Wi,m, a waveform of the gate 
signal when this is inputted into the waveform shaping circuit Wi^m, and 
a waveform of the row selecting signal S'a^ when this is outputted 
from the waveform shaping circuit Wi.m are respectively shown. 
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[0030] M row selecting signals Sa,i to Sam outputted from tlie row 
selecting section 30 become high level in order. Even when the 
waveform of the row selecting signal SA,m during being outputted from 
the row selecting section 30 is a neat rectangular pulse waveform, the 
waveform of the row selecting signal SA,m during being inputted into the 
waveform shaping circuit Wi^ can be deteriorated owing to tlie 
resistance and capacitance of the line from the row selecting section 30 
to tlie waveform shaping circuit Wi.n,. 

[003 1] The gate signal inputted into the waveform shaping circuit Wi^ 
has a rectangular pulse waveform at a fixed interval. When any of the 
M row selecting signals Sa,i to Sam outputted from the row selecting 
section 30 is high level, the gate signal becomes high level. 
Accordingly, the waveform shaping circuit Wi,m into which the row 
selecting signal SA,m and gate signal are inputted has a high-level output 
signal when the level of both input signals exceeds a certain threshold 
value. Namely, the row selecting signal S'a^ that is outputted from 
the waveform shaping circuit Wi,™ and is inputted into tlie cell switch 
SW in the pixel Pm,n results in a waveform-shaped signal. The row 
selecting signal S\m that is inputted into the cell switch SW in the pixel 
Pm,n of each row is preferably fixed in the pulse widtli. 
[0032] During a period where the row selecting signal S^^m tliat is 
inputted into the cell switch SW in the pixel Pm^ is high level, the cell 
switch SW is closed, and an electric charge generated in tlie photodiode 
PD in tlie pixel Pm,n flows into the readout circuit Rn tlirough the line Ln, 
and is accumulated into the capacitive element C in the readout circuit 
Rn. Then, as a result of the N column selecting signals Sb,i to Sb^ 
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becoming high level in order, the N switches SWi to SWn are closed in 
order, and voltages according to the amount of the electric charges 
accumulated into the capacitive element C in the readout circuit Rn are 
outputted in order via the switch SWn. 

[0033] Fig. 4 is a diagram showing a configuration of a solid-state 
image pickup apparatus array 100 in which a plurality of solid-state 
image pickup apparatuses la to le are juxtaposed. Each of the solid- 
state image pickup apparatuses la to le is a sohd-state image pickup 
apparatus having tlie same configuration as the foregoing solid-state 
image pickup apparatus 1. In this solid-state image pickup apparatus 
array 100, die solid-state image pickup apparatuses la to le are 
juxtaposed so that pixels that constitute the mth row of tlie 
photodetecting section 11 of each of the solid-state image pickup 
apparatuses la to le are aligned in line. In other words, the first 
column of the photodetecting section 11 of a certain solid-state image 
pickup apparatus and the Nth column of the photodetecting section 11 
of another solid-state image pickup apparatus are adjacent to each other. 
In each of the solid-state image pickup apparatuses la to le, since tlie 
row selecting section 30 is arranged at the first-row side of the 
photodetecting section 11 and tlie output section 20 and column 
selecting section 40 are arranged at the Mtli-row side of tlie 
photodetecting section 11, when the solid-state image pickup 
apparatuses la to le are juxtaposed as in the solid-state image pickup 
apparatus array 100, it is possible to reduce a non-sensitive region 
between the two adjacent solid-state image pickup apparatuses. 
[0034] Moreover, since the wavefomi shaping circuit is provided for 
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each row so as to shape tlie wavefomi of the row selecting signal SA.m 
for selecting each row, more accurate imaging results can be obtained. 
In this connection, since the circuit scale of the waveform shaping 
circuit Wi^ is small and the occupancy area is therefore small, a non- 
5 sensitive region that is produced as a result of providing tlie waveform 

shaping circuit Wi^ is small. 
[0035] (Second Embodiment) 

Next, explanation will be given of a second embodiment of a 
soUd-state image pickup apparatus according to the present invention. 
10 Fig. 5 is a diagram showing a configuration of a soHd-state image 

pickup apparatus 2 according to the second embodiment. The solid- 
state image pickup apparatus 2 shown in this figure comprises a 
photodetecting section 12, an output section 20, a row selecting section 
30, and a column selecting section 40. 
15 [0036] In the solid-state image pickup apparatus 2 according to the 

second embodiment, each of the output section 20, row selecting section 
30, and column selecting section 40 has the same components as those 
of the sohd-state image pickup apparatus 1 according to the foregoing 
first embodiment. 

20 [0037] Namely, the photodetecting section 12 of the sohd-state image 

pickup apparatus 2 according to tlie second embodiment has, similar to 
the photodetecting section 11 of the soHd-state image pickup apparatus 
1 according to the foregoing first embodiment, pixels Pm,n that are two- 
dimensionally arranged in M rows and N columns and each of which 

25 includes a photodiode and a cell switch, and N lines Ln provided in 

accordance with the respective columns of the pixels such that tlie 
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photodiodes in the M pixels Pi,n to PM,n that constitute the nth column is 
connected to a common line Ln via the cell switches in tlie pixels. 
[0038] The sohd-state image pickup apparatus 2 fiirther comprises a 
smaller number than M of waveform shaping circuits Wi^mi to Wij^ as 
waveform shaping means for shaping the waveforms of row selecting 
signals. Each waveform shaping circuit Wi^m (here, m is an integer of 
ml or more but M or less) is arranged at one end side (either one end 
side of the pixels constituting the mth row) in the pixel arrangement 
direction of the mth row of the photodetecting section 12, shapes the 
waveform of the row selecting signal S/^m outputted from the row 
selecting section 30, and inputs a shaped row selecting signal S^m 
thereof into the cell switches in the N pixels Pm,! to Pm,N that constitute 
the mth row of the photodetecting section 12. Each waveform shaping 
circuit Wi,ni preferably includes a logic circuit that outputs a logic signal 
according to a level of the inputted row selecting signal SA,m as the 
waveform-shaped row selecting signal S'A,m- In the second 
embodiment, the waveform shaping means, which shapes the waveform 
of the row selecting signal SA,m outputted from tlie row selecting section 
30, is thus provided only for each of tiie mlth row to the Mth row 
longer in distance from the row selecting section 30 than a 
predetemiined distance out of the M rows of the photodetecting section 
12. 

[0039] The solid-state image pickup apparatus 2 according to the 
second embodiment operates almost the same as the solid-state image 
pickup apparatus 1 according to the foregoing first embodiment. 
However, for each of the first row to tlie (ml-l)th row of the 
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photodetecting section 12, each row selecting signal Sa^ outputted from 
the row selecting section 30 is inputted into the cell switch of each of 
the N pixels Pn,,i to Pm,N that constitute the mth row of the 
photodetecting section 12 without passing through the waveform 
shaping circuit. Each of the first row to tlie (ml-l)th row of the 
photodetecting section 12 is short in distance from the row selecting 
section 30, and is therefore small in deterioration of the waveform of the 
row selecting signal SA,m during being inputted into the cell switches in 
the pixels. Accordingly, the solid-state image pickup apparatus 2 
according to the second embodiment provides the same effects as those 
of the soHd-state image pickup apparatus 2 according to the foregoing 
first embodiment. 
[0040] (Third Embodiment) 

Next, explanation will be given of a third embodiment of a 
sohd-state image pickup apparatus according to tlie present invention. 
Fig. 6 is a diagram showing a configuration of a sohd-state image 
pickup apparatus 3 according to tlie third embodiment. The sohd-state 
image pickup apparatus 3 shown in this figure comprises a 
photodetecting section 13, an output section 20, a row selecting section 
30, and a column selecting section 40. 

[0041] In the soHd-state image pickup apparatus 3 according to the 
third embodiment, each of the output section 20, row selecting section 
30, and column selecting section 40 has the same components as tliose 
of the solid-state image pickup apparatus 1 according to the foregoing 
first embodiment. 

[0042] Namely, in the sohd-state image pickup apparatus 3 according 
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to the tliird embodiment, the photodetecting section 13 has, similar to 
the photodetecting section 11 of tlie solid-state image pickup apparatus 
1 according to the foregoing first embodiment, MxN pixels Pm^ that are 
two-dimensionally arranged in M rows and N columns and each of 
which includes a photodiode and a cell switch, and N hues Ln provided 
in accordance with the respective columns of the pixels such that the 
photodiodes in the M pixels Pi,n to Pm^ that constitute the nth column is 
connected to a common line Ln via the cell switches in the pixels. 
[0043] The sohd-state image pickup apparatus 3 further comprises 2M 
waveform shaping circuits Wi,i to Wij^ and W2,i to W2>i as waveform 
shaping means for shaping the waveforms of row selecting signals. 
Each waveform shaping circuit Wi,i„ is arranged at one end side (eitlier 
one end side of the pixels forming the mth row) in the pixel 
arrangement direction of the mth row of the photodetecting section 13, 
and each waveform shaping circuit W2.n1 is arranged at the other end 
side (the other end side of the pixels constituting the mth row) in the 
pixel arrangement direction of the mth row of the photodetecting section 
13. The waveform shaping circuit Wi.in and tlie waveform shaping 
circuit W2.m operate witli identical timing. Each waveform shaping 
circuit Wi.m,W2,m shapes the waveform of the row selecting signal SA.m 
outputted from the row selecting section 30, and inputs a shaped row 
selecting signal S'a^hi thereof into the cell switches in the N pixels Pm.! 
to Pm.N that constitute the mth row of the photodetecting section 13. 
Each waveform shaping circuit Wi^,W2,ni preferably includes a logic 
circuit tliat outputs a logic signal according to a level of the inputted 
row selecting signal SA,in as the waveform-shaped row selecting signal 
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S A,in- 

[0044] The solid-state image pickup apparatus 3 according to tlie tliird 
embodiment operates almost the same as the solid-state image pickup 
apparatus 1 according to the foregoing first embodiment to provide the 

5 same effects. However, in the third embodiment, since tlie waveform 

shaping circuits are arranged, for each row of the photodetecting section 
13, at both end sides of the row, the waveform of the row selecting 
signal to be inputted into the cell switches in pixels results in a neater 
rectangular pulse waveform, and more accurate imaging results can tiius 

10 be obtained. 

[0045] (Fourth Embodiment) 

Next, explanation will be given of a fourth embodiment of a 
sohd-state image pickup apparatus according to the present invention. 
Fig. 7 is a diagram showing a configuration of a solid-state image 

15 pickup apparatus 4 according to the fourth embodiment. The sohd- 

state image pickup apparatus 4 shown in tiiis figure comprises a 
photodetecting section 14, an output section 20, a row selecting section 
30, and a colunm selecting section 40. 

[0046] In the solid-state image pickup apparatus 4 according to the 
20 fourth embodiment, each of the output section 20, row selecting section 

30, and colunm selecting section 40 has the same components as those 
of the solid-state image pickup apparatus 1 according to the foregoing 
first embodiment. 

[0047] Namely, in tlie solid-state image pickup apparatus 4 according 
25 to the fourtli embodiment, tlie photodetecting section 14 has, similar to 

the photodetecting section 11 of the solid-state image pickup apparatus 
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1 according to the foregoing first embodiment, MxN pixels Pm^i that are 
two-dimensionally arranged in M rows and N columns and each of 
which includes a photodiode and a cell switch, and N lines Ln provided 
in accordance with the respective columns of the pixels such that the 
photodiodes in the M pixels Pi^ to PM,n that constitute the nth column is 
connected to a common line Ln via the cell switches in the pixels. 
[0048] The soUd-state image pickup apparatus 4 further comprises a 
smaller number dian 2M of waveform shaping circuits Wi.i to Wij^i and 
W2,i to 'WzM as waveform shaping means for shaping the waveforms of 
row selecting signals. Each waveform shaping circuit Wi^ (here, m is 
an integer of ml or more but M or less) is arranged at one end side in 
the pixel arrangement direction of the mth row of the photodetecting 
section 14, and each waveform shaping circuit is arranged at the 
other end side in the pixel arrangement direction of the mth row of the 
photodetecting section 14. The wavefonn shaping circuit Wi^m and the 
waveform shaping circuit W2,m operate with identical timing. Each 
waveform shaping circuit Wi.ni,W2,m shapes the waveform of the row 
selecting signal SA.m outputted from the row selecting section 30, and 
inputs a shaped row selecting signal S\m thereof into the cell switches 
in the N pixels Pn,,i to Pin,N that constitute tiie mth row of the 
photodetecting section 14. Each waveform shaping circuit Wi,ni,W2,in 
preferably includes a logic circuit that outputs a logic signal according 
to a level of the inputted row selecting signal SA,m as tlie waveform- 
shaped row selecting signal S'A,m- In the fourth embodiment, the 
waveform shaping means for shaping the waveform of the row selecting 
signal Sa^ outputted from the row selecting section 30 is thus provided 
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only for each of the mlth row to the Mth row longer in distance from 
the row selecting section 30 tlian a predetermined distance out of tlie M 
rows of the photodetecting section 14. 

[0049] The sohd-state image pickup apparatus 4 according to the 
fourth embodiment operates almost the same as the solid-state image 
pickup apparatus 2 according to the foregoing second embodiment to 
provide the same effects. However, in the fourth embodiment, since 
the waveform shaping circuits are arranged, for each of the mlth row to 
the Mth row of the photodetecting section 14, at botli sides in the pixel 
arrangement direction of the row, the waveform of the row selecting 
signal to be inputted into the cell switches in pixels results in a neater 
rectangular pulse waveform, and more accurate imaging results can tlius 
be obtained. 
[0050] (Modification) 

The present invention is not limited to the embodiments 
described above and various modifications can be made. 
[0051] Namely, although each waveform shaping circuits has been a 
logic circuit for outputting by a logical product (AND) operation in the 
above-described embodiments, it may be a logic circuit for outputting 
by a NOR operation, or may be another logical operation circuit. 
[0052] For the solid-state image pickup apparatuses according to the 
embodiments described above, the row selecting section is arranged at 
the first-row side of the photodetecting section, and the output section 
and column selecting section are arranged at the Mth row side of the 
photodetecting section. However, the row selecting section, output 
section, and column selecting section may be each arranged at eitlier the 
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first-row side or the Mtli-row side of the photodetecting section. For 
example, as a schematic configuratioa shown in Fig. 8, for a sohd-state 
image pickup apparatus 5, the output section 20, row selecting section 
30, and column selecting section 40 may be all arranged at the Mtli row 
side of a photodetecting section 15. In Fig. 8, waveform shaping 
circuits, row selecting signal lines, column selecting signal lines, and 
gate signal selecting lines and the like are omitted. 
[0053] In the schematic configuration shown in Fig. 8, the waveform 
shaping circuit may be provided for each of all rows of the 
photodetecting section, or may be provided for each of the rows longer 
in distance from the row selecting section 30 than a predetermined 
distance out of the M rows of the photodetecting section 15. In 
addition, the waveform shaping circuit may be arranged, for each row of 
tlie photodetecting section 15, at one end side in the pixel arrangement 
direction of the row, or may be arranged, for each row of the 
photodetecting section 15, at both end sides in the pixel arrangement 
direction of the row. 

[0054] In addition. Fig. 9 is a configuration diagram of a solid-state 
image pickup apparatus array in which a plurality of solid-state image 
pickup apparatuses 5a to 5f are juxtaposed. Each of the solid-state 
image pickup apparatuses 5a to 5f is a solid-state image pickup 
apparatus having the same configuration as that of the foregoing sohd- 
state image pickup apparatus 5. In this sohd-state image pickup 
apparatus array 500, tlie sohd-state image pickup apparatuses 5a to 5c 
are juxtaposed such that the pixels, which constitute the mth row of tlie 
photodetecting section 15 of each of the sohd-state image pickup 
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apparatuses 5a to 5c, are aligned in line. The solid-state image pickup 
apparatuses 5d to 5f are juxtaposed such that the pixels, wliich 
constitute the mth row of the photodetecting section 15 of each of the 
solid-state image pickup apparatuses 5d to 5f, are aligned in line. The 
first row of the photodetecting section 15 of tlie sohd-state image 
pickup apparatus 5a and the first row of the photodetecting section 15 of 
the soHd-state image pickup apparatus 5d are adjacent to each other. 
The first row of the photodetecting section 15 of the solid-state image 
pickup apparatus 5b and the first row of the photodetecting section 15 of 
the sohd-state image pickup apparatus 5e are adjacent to each other. 
Moreover, the first row of the photodetecting section 15 of the solid- 
state image pickup apparatus 5c and the first row of the photodetecting 
section 15 of the solid-state image pickup apparatus 5f are adjacent to 
each other. 

[0055] In the sohd-state image pickup apparatuses 5a to 5f, since the 
output section 20, row selecting section 30, and column selecting 
section 40 are arranged at the Mtli-row side of the photodetecting 
section 15, when tlie solid-state image pickup apparatuses 5a to 5f are 
juxtaposed as in the solid-state image pickup apparatus array 500, it is 
possible to reduce a non-sensitive region between the two adjacent 
sohd-state image pickup apparatuses. Moreover, since the waveform 
shaping circuit is provided for each row so as to shape the waveform of 
the row selecting signal SA,ra for selecting each row, more accurate 
imaging results can be obtained. 

[0056] From the invention thus described, it will be obvious that the 
embodiments of the invention may be varied in many ways. Such 
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variations are not to be regarded as a departure from the spirit and scope 
of the invention, and all such modifications as would be obvious to one 
skilled in the art are intended for inclusion within the scope of the 
following claims. 
Industrial Applicability 

[0057] The present invention relates to a solid-state image pickup 
apparatus with a photodetecting section in which a plurality of pixels 
each including a photodiode are two-dimensionally arranged in M rows 
and N colmims. This allows, when being appUed as an element of a 
solid-state image pickup array, to reduce a non-sensitive region between 
the adjacent devices, and can thus obtain more accurate imaging results. 
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